Buffer enhanced bioluminescence resonance energy transfer sensor based on Gaussia luciferase for in vitro detection of protease.
Bioluminescence resonance energy transfer (BRET) has gained favors in recent years as a detection technology for protease activity due to its extreme reliability, high sensitivity and low intrinsic backgrounds. Because of the sensitivity of the donors, substrates and the acceptors, it is expected that BRET systems are sensitive to buffer environments. However, no systematic study has been reported on how buffer components would affect the BRET ratio, and thus affect the determination of protease activity based on BRET. We present here that several environmental factors, including buffer agents, pH and divalent metal ions, influenced BRET ratio significantly, when humanized Gaussia luciferase (hGluc) was utilized as the donor and enhanced yellow fluorescence protein (EYFP) as the acceptor. Based on these findings, an enhancing solution was optimized to improve the performance of the BRET sensor for analysis of enterokinase activity in vitro, resulting in 10-fold and 7-fold improvement of the sensitivity and the detection limit, respectively. We anticipate the system will be applicable for improving performance of other in vitro BRET protease sensors, especially when the optimal conditions for protease activity would severely affect the BRET signal.